The present study aimed to analyze the genetic similarity between genomic profiles of thirteen Klebsiella oxytoca and seven Klebsiella pneumoniae samples isolated from two different collections carried out in different places of dental offices. Random amplified polymorphic DNA (RAPD) technique and similarity coefficients (calculated by Sorensen-Dice and simple matching) were applied to determine their genetic profile of randomic DNA sequences. The majority of the isolates of K. pneumoniae and K. oxytoca presented similar coefficient values (≥ 0.80). Thus, it was possible to identify that strain dissemination occurred mainly via the hands of the surgeon-dentists and, finally, to determine the genetic similarity of the strains from dental office environments.
INTRODUCTION
Klebsiella pneumoniae and Klebsiella oxytoca are important opportunistic hospitalacquired pathogens that cause high morbidity and mortality rates among newborn infants, the elderly and immunocompromised patients. K. oxytoca cannot be affected by amino or carboxy penicillins; meanwhile, K. pneumoniae is highly resistant to broad-spectrum cephalosporins and aminoglycosides (4, 6) . Outbreaks of these infectious species have been associated with a wide variety of sources and reservoirs, including lavatory basins and ultrasonographic gels (8, 18) .
Hospital environments can be compared with dental offices, so that the control of emerging and persistent pathogenic microorganisms presents great importance (1) .
Both humidity and temperature of the oral cavity can create a wide range of habitats that present different environmental conditions and provide ideal media for microorganism colonization (8) . Dental health professionals, due to their repeated exposure to these microorganisms, frequently are at high risk for developing infectious diseases (17) .
Infection control efforts aim to identify the source of infection and the mode of transmission. Traditional techniques, based on phenotypic characteristics for classifying the Klebsiella genus, are often insufficiently sensitive for typing all strains and to discriminate among them (11) . A distinctive polymorphism generated by the random amplified polymorphic DNA (RAPD) is a useful method for detecting strain differences and its ability to distinguish a wide variety of bacteria in a short time suggests that it constitutes a functional molecular epidemiological tool (2) . Thus, the present study aimed to identify the transmission routes and genetic similarity of both microorganisms by the RAPD technique.
Thirteen Klebsiella oxytoca and seven Klebsiella pneumoniae samples from several sources (Table 1) In the present study, the interpretation of these results was: for 1.0 similarity coefficient the isolates were designated genetically indistinguishable; for 0.99 to 0.80 coefficients, they were considered closely related (highly similar but not identical, however could be considered the same strain); for 0.79 to 0.50, isolates were possibly related; and for less than 0.50, they were considered unrelated (16) . The averages established in the present study were performed according to Pfaller et al.
(9); total S ab was estimated based on S ab values from the entire collection.
Of the total isolates, 50% were obtained from Collection I while 50% were from Collection II. And from the total, about 30% of K. oxytoca and about 20% of K.
pneumoniae were found on the hand skins of surgeon-dentists and their gloves.
In each one of the thirteen K. oxytoca isolates, the PCR low accuracy permitted the amplification of 5 to 19 bands, ranging, in size, from 400 bp to about 2,000 bp ( Figure   1 ). It was found that all isolates had a major band, about 1,000 bp. The isolates were grouped with a total S ab of about 0.89, so that the dendrogram analysis revealed two distinct groups (Figure 2 ). Group I contained ten isolates subdivided into two subgroups, Ia (nine isolates with S ab higher than 0.85) and Ib (only one isolate, from a lavatory basin, with S ab around 0.6). Different isolates from Subgroup Ia, similar to S ab 1.0, were derived from the skin, gloves and away from the lavatory basin. Group II, presenting three isolates from near the lavatory basin, tap and skin, had two isolates with coefficient S ab 1.0. (5, 12, 15, 19) .
In the present study the isolate similarity profile was evaluated by two methods. In general terms, it was observed that, although the simple matching coefficient considers band joint absences, this method did not present considerable differences in relation to the Sorensen-Dice coefficient, which does not consider joint absence of bands. This fact can be explained on the basis that joint absences do not necessarily mean that DNA regions are identical, which suggests the use of any coefficient that does not consider the joint absence, as does Sorensen-Dice.
The phylogenetic analysis generated by the dendrograms enabled the characterization of K. oxytoca individuals. Through evaluation of S ab values, it can be concluded that all isolates belonging to Ia, except for the sample Pi199, were the same strain; therefore, they present S ab higher than 0.80 in relation to the isolates with S ab 1.0. These isolates were collected from skin, eyeglasses, gloves, reflectors and places near lavatory basins, which suggests dissemination by hands.
Additionally, as these isolates were present in different collections, we believe that this bacterial strain persisted in the clinical environment.
The examination of K. pneumoniae by RAPD permitted -through observation of S ab values in Subgroup Ia -detection of the presence of two isolates, with S ab 0.90, collected from lavatory basins and hand skins. This similarity coefficient value showed that these isolates were part of the same strain. Meanwhile, in Subgroup
Ib1A that contained three isolates, two presented S ab 1.0 and were derived from masks and gloves; and the other, with S ab around 0.81, was from hand skins. These data imply dissemination by hands, since they present high similarity among isolates found on hand skins of dentists. These strains are supposed to be prevalent in clinical environments, since isolates from gloves were obtained in Collection I and those derived from masks, accquired in Collection II, present S ab 1.0. Eisen et al. (3) , through the phylogenetic analysis of K. pneumoniae isolates, found that handling (by medical staff) in newborn units was the usual non-environmental source of dissemination for these microorganisms.
Due to the close connection among these isolates, another hypothesis suggested that instead of being contaminated by infected hands, the environment itself could Knowledge of the genetic interactions among species of the genus Klebsiella provides a framework for studies on the distribution of phenotypic properties implicated in virulence or in epidemiological differences between clones (2). RAPD studies would be useful to determine whether the K. pneumoniae and K. oxytoca clusters correspond to distinct genomic species and given the proof that it is a useful technique to distinguish between related and unrelated isolates of K. pneumoniae and K. oxytoca. The capacity to detect genetic heterogeneity in different strains is important for the surveillance of odontological-acquired infections and may be used in epidemiologic studies, in association with strains that help identify the origin of contamination and infections.
